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(57)Abstract: 

PURPOSE: To obtain a multi-electrode surface acoustic wave device in which at 
least one of inputs and outputs is balanced with sufficient balance and reliability 
without extension of a bonding wire. 

CONSTITUTION: The device is a multi-electrode surface acoustic wave filter 41 
in which at least three interdigital transducers (IDTs) 42-44 are arranged on the 
surface of a piezoelectric substrate in the direction of the propagation of a 
surface acoustic wave. The phase of the IDT 42 is inverted with respect to the 



phase of the other IDT 44 in the IDTs 42, 44 and the IDTs 42, 44 are connected 
in series via an earth potential point to balance inputs or outputs in the multi- 
electrode surface acoustic wave filter 41 . 
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CLAIMS 



[Claim(s)] 

[Claim 1] At least three INTADEJITARUTORANSUDEYUSA is formed in the front 
face of a piezo-electric substrate along the surface-wave propagation direction. 
In the multi-electrode form surface acoustic wave equipment with which said 
INTADEJITARUTORANSUDEYUSA is made into 
INTADEJITARUTORANSUDEYUSA for an input, or 

INTADEJITARUTORANSUDEYUSA for an output by turns along the surface- 
wave propagation direction The inside of said 
INTADEJITARUTORANSUDEYUSA for an input, and 
INTADEJITARUTORANSUDEYUSA for an output, When the 
INTADEJITARUTORANSUDEYUSA side which has even 
INTADEJITARUTORANSUDEYUSA is divided into 2 sets bordering on the 
center of the field where all INTADEJITARUTORANSUDEYUSA is arranged 
Multi-electrode form surface acoustic wave equipment characterized by reversing 
the phase of INTADEJITARUTORANSUDEYUSA belonging to one group to the 
phase of INTADEJITARUTORANSUDEYUSA of the group of another side, and 
connecting said 2 sets to a serial. 

[Claim 2] In the multistage-type surface acoustic wave equipment with which at 
least two steps of multi-electrode form surface acoustic wave filters are 
constituted on the piezo-electric substrate, and sequential connection of each 
stage was made Among an input stage and an output stage, the multi-electrode 
form surface acoustic wave equipment of one [ at least ] stage Multi-electrode 
form multistage surface acoustic wave equipment with which 
INTADEJITARUTORANSUDEYUSA of the side which consists of multi-electrode 
form surface acoustic wave equipment according to claim 1, and has 



INTADEJITARUTORANSUDEYUSA of said even number is carried out to the 
object for an input, and/or the output. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the multi-electrode form surface 
acoustic wave equipment with which at least one side of I/O is especially 
considered as the balance to ground potential about multi-electrode form surface 
acoustic wave equipment. 
[0002] 

[Description of the Prior Art] Before, the multi-electrode form surface acoustic 
wave filter is known as a small surface acoustic wave filter for RFs of loss with 
wide and bandwidth. 

[0003] Drawing 8 is drawing showing the electrode configuration of an example 
of the conventional multi-electrode form surface acoustic wave filter. This surface 
acoustic wave filter 1 has the structure which has arranged three 
INTADEJITARUTORANSUDEYUSA (it abbreviates to IDT hereafter.) 2-4 along 



the surface wave propagation direction on a piezo-electric substrate (not shown). 
IDT 2-4 has the structure arranged, respectively so that a mutual electrode finger 
may put ctenidium electrode 2a of a pair, 2b-4a, and 4b mutually in between. IDT 
2-4 is set to IDT for an input (or for an output), and IDT for an output (for an 
input) by turns along the surface wave propagation direction. 
[0004] Drawing 9 is drawing showing the electrode structure of other examples of 
the conventional multi-electrode form surface acoustic wave filter. With the 
surface acoustic wave filter 5, three IDT(s) 6-8 are arranged along the surface 
wave propagation direction, and are set to IDT for an input (for an output), and 
IDT for an output (for an input) by turns. Moreover, reflectors 9 and 10 are 
arranged at the surface wave propagation direction both sides of IDT 6-8. This 
multi-electrode form surface acoustic wave filter 5 is 3 electrode length joint form 
duplex mode surface acoustic wave resonator filter. 

[0005] By the way, in order to connect to IC for differential I/O in recent years 
with IC-izing of the circuit before and behind a surface acoustic wave filter, 
without using a balun, i.e., balanced - unbalance conversion transformer, 
considering at least one side of I/O as a balance also in a surface acoustic wave 
filter is called for. 

[0006] For example, if 3 electrode length joint form duplex mode surface acoustic 
wave filter 5 shown in drawing 9 is taken for an example As shown in drawing 10 , 
between ctenidium electrode 7a of IDT7 and 7b is used as an input edge 
(outgoing end). Common connection of ctenidium electrode 6a of the same side 
of IDT 6 and 8 and the ctenidium electrode 8a can be made at the connection 
current carrying parts 11a and 1 1 b formed by the list on the piezo-electric 
substrate in ctenidium electrode 6b and ctenidium electrode 8b, respectively, and 
an outgoing end, then I/O can be considered as a balance. However, by this 
approach, since a bonding wire becomes long, dependability falls, and a RF 
property deteriorates with the inductance of a bonding wire. 
[0007] Moreover, also in the surface acoustic wave filter of a two-step connection 
form which connected the two multi-electrode form surface acoustic wave filter, 



balanced I/O is realizable by connecting like illustration like the surface acoustic 
wave filter 15 shown in drawing 1 1 . That is, let between ctenidium electrode 16a 
of IDT1 6 of the multi-electrode form surface acoustic wave filter of an input stage, 
and 16b be an input edge (outgoing end) with the surface acoustic wave filter 15. 
The ctenidium electrodes 17a and 18a of IDT 17 and 18 arranged at the both 
sides of IDT16 are connected to ground potential, and the ctenidium electrodes 
17b and 18b of the other side are connected to one ctenidium electrodes 20a 
and 21a of IDT 20 and 21 of the surface acoustic wave filter of an output stage 
(input stage) by the connection current carrying parts 22a and 22b. The 
ctenidium electrodes 20b and 21b of another side of IDT 20 and 21 of an output 
stage (input stage) are connected to ground potential. And let between ctenidium 
electrode 19a of IDT19, and 19b be an outgoing end (input edge). 
[0008] However, with the two-step connection form surface acoustic wave filter 
15, the bus bar of ctenidium electrode 16b of IDT16 and the bus bar of ctenidium 
electrode 19a of IDT19 of the multi-electrode form surface acoustic wave filter of 
an output stage (input stage) are close. Therefore, even if it equilibrated I/O as 
mentioned above, there was a fault that the difference in the die length of a 
bonding wire was also added, and unbalance could not fully be taken. 
[0009] The above problems were still more serious in the multi-electrode form 
surface acoustic wave filter which has many IDT(s) rather than it was shown in 
drawing 12 . That is, with the multi-electrode form surface acoustic wave filter 25, 
no less than seven IDT(s) 28-34 are arranged between a reflector 26 and 27, IDT 
28, 30, 32, and 34 is connected by the connection current carrying part 35, and 
IDT 29, 31, and 33 is electrically connected by the connection current carrying 
part 36. When two or more steps connect, the die length of a bonding wire 
becomes longer, and balancing deteriorates and it becomes impossible therefore, 
for dependability to fall or to constitute such a multi-electrode form surface 
acoustic wave filter 25 as a practical device. 

[0010] Furthermore, it is 64 degreeY- especially. X LiNb03 When a substrate is 
used as a piezo-electric substrate, in order to make an insertion loss small, it is 



known that it is effective to bury spacing between IDT(s) with an electrode, but 
between IDT cannot be filled with an electrode when equilibrating I/O by the 
conventional approach mentioned above. 
[0011] 

[Problem(s) to be Solved by the Invention] The purpose of this invention cancels 
the various troubles of the multi-electrode form surface acoustic wave filter 
mentioned above, and is to offer the new multi-electrode form surface acoustic 
wave equipment which may equilibrate I/O structurally reasonable. 
[0012] 

[Means for Solving the Problem] As for invention according to claim 1, at least 
three IDT(s) are formed in the front face of a piezo-electric substrate along the 
surface wave propagation direction. In the multi-electrode form surface acoustic 
wave filter with which said IDT is set to IDT for an input, or IDT for an output by 
turns along the surface wave propagation direction The side which has even 
IDT(s) among said IDT for an input, and IDT for an output When it divides into 2 
sets bordering on the center of the field where all IDT(s) are arranged, it is multi- 
electrode form surface acoustic wave equipment characterized by reversing the 
phase of IDT belonging to one group to the phase of IDT of the group of another 
side, and connecting said 2 sets to a serial. 

[0013] Moreover, at least two steps of multi-electrode form surface acoustic wave 
equipment is constituted on the piezo-electric substrate, and sequential 
connection of each stage is made, and invention according to claim 2 is set to 
multistage-type surface acoustic wave equipment. The IDT side in which the 
multi-electrode form surface acoustic wave equipment of one [ at least ] stage 
consists of multi-electrode form surface acoustic wave equipment according to 
claim 1, and has even IDT(s) among an input stage and an output stage is multi- 
electrode form multistage surface acoustic wave equipment carried out to the 
object for an input, and the output. 
[0014] 

[Function] In invention according to claim 1, when IDT is divided into the side in 



which even IDT(s) exist bordering on a center at 2 sets, the phase of IDT of a lot 
is reversed to the phase of IDT of other groups, and these two groups are 
connected to the serial. Therefore, it sets the side in which even IDT(s) exist, and 
I/O is equilibrated. And a bonding wire does not become so long, when it 
constitutes as mentioned above so that clearly from the electrode pattern of the 
below-mentioned example. 

[0015] In invention according to claim 2, since the side which the multi-electrode 
form surface acoustic wave equipment of one [ at least ] stage is constituted like 
invention of a publication of above-mentioned claim 1 among the input stage and 
the output stage, and has even IDT(s) is carried out to the object for an input, 
and the output, in multistage-type multi-electrode form surface acoustic wave 
equipment, either [ at least ] an input or an output can be equilibrated. And the 
bonding wire in IDT by which I/O is equilibrated does not become so long. 
[0016] 

[Example] Hereafter, it explains per example of this invention. 
The 1st example drawing 1 is drawing showing the electrode structure of 3 
electrode length joint form duplex mode surface acoustic wave filter concerning 
the 1st example of this invention. With the surface acoustic wave filter 41, three 
IDT(s) 44-46 are arranged in between a reflector 42 and 43 along the surface 
wave propagation direction on the piezo-electric substrate (not shown). IDT45 
constitutes IDT of an input side or an output side. On the other hand, two IDT(s) 
44 and 46 are used as an output side (input side) IDT. 

[0017] One IDT44 consists of IDT(s) 44 and 46 so that a phase may be reversed 
to IDT46 of another side. Ctenidium electrode 44a of IDT44 is pulled out by 
bonding wire 47a, and ctenidium electrode 46a of the same side of IDT46 is 
pulled out by bonding wire 47b. On the other hand, the ctenidium electrodes 44b 
and 46b are connected to ground potential. 

[0018] The distance between ctenidium electrode 45a and ctenidium electrode 
46a is shifted by one pitch by part for an electrode finger pitch to the distance 
between ctenidium electrode 44a and ctenidium electrode 45a of IDT45 so that 



clearly from drawing 1 . Therefore, the phase is reversed in IDT44 and IDT46. 
Moreover, IDT 44 and 46 is connected to a serial through ground potential. 
Therefore, the input or output equilibrated between terminal 48a connected to 
bonding wires 47a and 47b and 48b is taken out. 

[0019] And since bonding wires 47a and 47b are arranged at the same side, the 
die length of a bonding wire can be considerably shortened compared with the 
considerable surface acoustic wave filter (refer to drawing 10 ) which equilibrated 
the conventional I/O. Moreover, with the package of the device for high frequency, 
although the ctenidium electrodes 44b and 46b of another side of IDT 44 and 46 
are connected to ground potential with the surface acoustic wave filter 41 of this 
example, since usually takes a ground side to abundance, connection with the 
above-mentioned ctenidium electrodes 44b and 46b can be made by the short 
bonding wire. 

[0020] Therefore, with the surface acoustic wave filter 41 of this example, since a 
bonding wire required for connection of IDT does not become so long, sufficient 
dependability can be secured. In addition, although an electric conduction pattern 
may be prepared between ctenidium electrode 44b of IDT 44 and 46, and 46b 
and it may connect it electrically when allowances are on a surface acoustic 
wave filter chip, it is desirable to connect an electric conduction pattern to ground 
potential further also in that case. 

[0021] The 2nd example drawing 2 is drawing showing the electrode structure of 
the multi-electrode form surface acoustic wave filter 51 of the 2nd example. The 
multi-electrode form surface acoustic wave filter 51 is a surface acoustic wave 
filter of a two-step connection form. The electrode structure of each stage surface 
acoustic wave filter is constituted almost like the surface acoustic wave filter of 
the multi-electrode form shown in drawing 1 . 

[0022] That is, three IDT(s) 54-56 are arranged with the surface acoustic wave 
filter of an input stage, and IDT 64-66 is arranged between a reflector 62 and 63 
with the surface acoustic wave filter of an output stage between a reflector 52 
and 53. And between ctenidium electrode 55b of IDT 55 and 65 and 65a is 



mutually connected electrically by the electric conduction pattern 60. 
[0023] In the multi-electrode form surface acoustic wave filter 51 of this example, 
the phase of IDT56 is reversed to IDT54, and the phase of IDT66 is similarly 
reversed to IDT64 in the input stage in the output stage. Therefore, the output 
taken out between the input applied between terminal 58a and 58b and terminal 
68a, and 68b is equilibrated. 

[0024] And since Terminals 58a and 58b and Terminals 68a and 68b are formed 
in the same side, respectively, a bonding wire cannot be lengthened so much like 
the 1st example, but ** can also equilibrate I/O. 

[0025] Moreover, like the 1st example, since it is usually that a ground side is 
taken at abundance in the case of a high frequency device, the die length of a 
bonding wire required for connection between the ctenidium electrodes 54b, 55a, 
56b, 64a, 65b, and 66a and ground potential can also be shortened. 
[0026] In addition, what is necessary is not to equilibrate about the multi- 
electrode form surface acoustic wave filter which does not constitute an input 
stage and an output stage, and to consider equilibration only about the stage, i.e., 
the input stage, and output stage of both ends, in connecting three or more steps 
of multi-electrode form surface acoustic wave filters. But although the balance of 
I/O was achieved in the both sides of an input stage and an output stage, as for 
the 2nd example, equilibration may be attained only in one stage. 
[0027] Example drawing 3 and drawing 4 for explaining the approach of phase 
inversion are each electrode block diagram showing the multi-electrode form 
surface acoustic wave filter of the 3rd and 4th examples with which the phase 
inversion approaches differ, respectively. With the surface acoustic wave filter 71 
of drawing 3 , three IDT(s) 72-74 are put in order and formed along the surface 
wave propagation direction. Here, between ctenidium electrode 72a of IDT 72 
and 74 of both sides and 74a is made into an input (output) side. The ctenidium 
electrodes 72b and 74b are connected to ground potential. Therefore, an input 
can be equilibrated when IDT72 and 74 side is made into an input side like the 
1st example. 



[0028] In this example, like the 1st and 2nd examples, when the phase of IDT74 
of another side enlarges the pitch between ctenidium electrode 74a and 
ctenidium electrode 73a 1 pitch to one IDT72 rather than the pitch between 
ctenidium electrode 72a and ctenidium electrode 73a, the phase is reversed. 
[0029] On the other hand, with the multi-electrode form surface acoustic wave 
filter 81 of the 4th example shown in drawing 4 , the dummy electrode fingers 85 
and 86 are formed in the ctenidium electrodes 82a and 84a of one way each of 
IDT 82 and 84, and the ctenidium electrodes 82b and 84b of another side which 
accomplishes a pair. The dummy electrode finger 85 is brought near and formed 
in a part side for further 1 pitch IDT 83 from the electrode finger A which 
approached most the IDT83 side of ctenidium electrode 82b. And spacing 
between the dummy electrode finger 85 and IDT83 is made equal to spacing 
between IDT83 and ctenidium electrode 84b. 

[0030] Therefore, spacing between the electrode fingers A and ctenidium 
electrode 83b which approached most the IDT83 side of ctenidium electrode 82b 
of IDT82 can be extended by one pitch rather than spacing between the 
electrode fingers B and IDT83 which approached IDT83 of ctenidium electrode 
84b most. Therefore, the phase of IDT82 is reversed to the phase of IDT84. In 
addition, especially the dummy electrode finger 86 formed in ctenidium electrode 
84b of IDT84 is not formed, but its ** is also good. 

[0031] Like the 4th example, the phase of IDT 82 and 84 of both sides can be 
reversed also by forming the dummy electrode finger 85. And by the approach 
using the dummy electrode finger 85, since the electrode finger connected to 
ground potential can be arranged so that the outside of IDT may be surrounded, 
in order to reduce an insertion loss, between IDT82 and 83 can be filled with 
electrodes 89 and 89, as shown in drawing 5 . Therefore, an insertion loss can 
be reduced further. 

[0032] In addition, a dummy electrode finger carries out a place with an electrode 
finger, and the work which prevents shifting from reversal with the perfect phase 
of IDT82 and IDT84 slightly by the difference in the velocity of propagation of the 



surface acoustic wave which is not. Therefore, if this speed difference is made to 
absorb by fine tuning of the location of IDT, a dummy electrode finger is also 
omissible. 

[0033] Example drawing 6 about a multi-electrode form surface acoustic wave 
filter and drawing 7 to which the number of IDT(s) was made to increase are 
drawing showing the electrode structure of the multi-electrode form surface 
acoustic wave filter concerning the 6th and 7th examples of this invention. The 
6th and 7th examples are equivalent to the example to which it was made to 
increase further compared with the example which has mentioned the number of 
IDT(s) above. 

[0034] With the multi-electrode form surface acoustic wave filter 91 shown in 
drawing 6 , seven IDT(s) 94-100 are arranged along the propagation direction of 
a surface acoustic wave between a reflector 92 and 93. And IDT 94-100 is used 
as an input side or an output side IDT by turns along the surface wave 
propagation direction. 

[0035] Now, let IDT 94, 96, and 98,100 into an input side, and let IDT 95, 97, and 
99 be an output side IDT. In that case, in the IDT group which consists of Side 
IDT, i.e., the input side, 94, 96, and 98,100 containing even IDT(s), the phase of 
left-hand side IDT 94 and 96 is reversed to the right-hand side phase of 
IDT98.100 bordering on the center of the field in which all IDT(s) are formed 
along the surface wave propagation direction. 

[0036] The approach of phase inversion is the same as that of the 1st example. 
That is, the phase is reversed when the phase of IDT96 can shift spacing to 
IDT95 of the ctenidium electrodes 96a and 98a of the same side like the 1st 
example to the phase of IDT98. Moreover, common connection of the ctenidium 
electrodes 94a and 96a is made, and the ctenidium electrodes 94b and 96b of 
another side are connected to ground potential for IDT 94 and 96. Similarly, by 
right-hand side IDT, common connection of the ctenidium electrodes 98a and 
100a is made, and the ctenidium electrodes 98b and 100b are connected to 
ground potential. Therefore, series connection of IDT 94 and 96 and IDT98,100 



is carried out through ground potential, and the input is equilibrated. 
[0037] With the multi-electrode form surface acoustic wave filter 101 shown in 
drawing 7 , seven IDT(s) 94-100 are arranged along the surface wave 
propagation direction like the 6th example between a reflector 92 and 93. IDT 94, 
96, and 98,100 used as an input side is constituted like the 6th example among 
these. A different place is to carry out 2 ****s of IDT(s)97 located in the center 
among IDT(s) used as an output side in the surface wave propagation direction. 
[0038] That is, IDT97 has ctenidium electrode 97a and the ctenidium electrodes 
97b and 97c arranged so that an electrode finger may put each other in this 
ctenidium electrode 97a in between. Common connection of the ctenidium 
electrodes 97b and 97c is made at the ctenidium electrodes 95b and 99b of IDT 
95 and 99, respectively. In this case, since 2 ****s is carried out, IDT97 is 
equilibrated also about the output from which it functions as two IDT(s), therefore 
an output side is also taken out between terminals 1 12,1 13. 
[0039] When increasing the number of IDT(s) so that clearly from drawing 6 and 
drawing 7 , either [ at least ] an input or an output can be equilibrated without 
lengthening a bonding wire so much according to this invention. 
[0040] Furthermore, in a RF field, although the impedance of IDT tends to 
become low and there was an inclination to be hard to take good impedance 
matching, according to this invention, series connection of two or more IDT(s) is 
carried out to the side equilibrated through ground potential. Therefore, since the 
impedance of IDT of the side by which a series connection is carried out is raised, 
impedance matching can be taken easily. In addition, not only the multi-electrode 
form surface acoustic wave filter mentioned above but the multi-electrode form 
surface acoustic wave equipment of this invention can be applied to the delay 
line etc. 
[0041] 

[Effect of the Invention] According to this invention, as mentioned above, the IDT 
side which has even IDT(s) Since the phase of IDT belonging to one group is 
reversed to the phase of IDT of the group of another side and said 2 sets are 



connected to the serial, when it divides into 2 sets bordering on the center of the 
field where all IDT(s) are arranged, Either [ at least ] an input or an output can 
fully be equilibrated, without lengthening a bonding wire so much. Therefore, it 
excels in dependability and it becomes possible to offer the multi-electrode form 
surface acoustic wave equipment which has sufficient unbalance. 
[0042] Moreover, in multi-electrode form multistage surface acoustic wave 
equipment, since the multi-electrode form surface acoustic wave equipment of 
one [ at least ] stage is constituted like invention according to claim 1 among the 
input stage and the output stage, sufficient surface acoustic wave equipment of 
unbalance can consist of invention according to claim 2, without lengthening a 
bonding wire so much similarly. Especially, with the surface wave filter of a 
multistage connection form, although it was very difficult to equilibrate I/O with 
the conventional technique in fact, according to this invention, it becomes 
possible not to lengthen a bonding wire so much, but to fully equilibrate I/O in the 
surface acoustic wave filter of a multistage connection form, since ** is also good. 
[0043] Furthermore, in invention given in claims 1 and 2, since it can constitute 
on the occasion of the design of IDT so that the electrode finger located in an 
edge may be connected to ground potential, an insertion loss can be reduced by 
filling between IDT with an electrode. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The typical top view showing the electrode structure of the multi- 
electrode form surface acoustic wave filter of the 1st example. 
[Drawing 2] The typical top view showing the electrode structure of the multi- 
electrode form surface acoustic wave filter of the 2nd example. 
[Drawing 3] The typical top view showing the electrode structure of the multi- 
electrode form surface acoustic wave filter of the 3rd example. 
[Drawing 4] The typical top view showing the electrode structure of the multi- 
electrode form surface acoustic wave filter of the 4th example. 
[Drawing 5] The typical top view showing the electrode structure of the multi- 
electrode form surface acoustic wave filter of the 5th example. 
[Drawing 6] The typical top view showing the electrode structure of the multi- 
electrode form surface acoustic wave filter of the 6th example. 
[Drawing 7] The typical top view showing the electrode structure of the multi- 
electrode form surface acoustic wave filter of the 7th example. 
[Drawing 8] The typical top view showing the electrode structure of an example of 
the conventional multi-electrode form surface acoustic wave filter. 
[Drawing 9] The typical top view showing the electrode structure of other 
examples of the conventional multi-electrode form surface acoustic wave filter. 
[Drawing 10] The typical top view showing an example of the approach of 
equilibrating I/O in the conventional example shown in drawing 9 . 
[Drawing 11] The typical top view for explaining the example of further others of 
the conventional multi-electrode form surface acoustic wave filter. 
[Drawing 12] The typical top view showing the example of further others of the 
conventional multi-electrode form surface acoustic wave filter. 
[Description of Notations] 

41 - Multi-electrode form surface acoustic wave filter 



44-46 - IDT 

44a, 45a, 46a, 44b, 45b, 46b -- Ctenidium electrode 
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[Drawing 1] 




[Drawing 2] 




[Drawing 5] 



[Drawing 9] 
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[Drawing 12] 
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ffl-f ^^-fJ'^^h^^ra- y-©5%, ffiSfi© 
Iftfc^^fct^lC, -^©IfiilKt^^-xv^ 

[§f*S2] EE*£«±K:4>fc< th2WL<D&nim 

AAa&tftttfJ»®3"&^&< ife-*OP#iW 
Kgg-effij&^nT&D, ^oMEfPllfeOO^-xv 

[0 0 0 1] 

[S*_h©ffJffl#If] *5S9!B, #1tffi^#ttS«S 
SfcHU tffc, Affi:*J®^&<it>-;fr#7-X«fc 

[0 0 0 2] 

[0 0 0 3] H8Si, !£*©#1t«#tt3M7^ 

fy^JH7>Xra-t (BIT, IDTtBS-To ) 2 
IDT2-4H *n*n, -*t©«MI*K 2a, 2b 
fcflKt&^fS. IDT2~4«gffiige«^(C»o 

TSstA^ffl (x«m*ffl) idt, ama^E (a 
[0004] 09 », ftM<D£*mmm&m&y>tJi 

^©«©#J©ftM#jg£^THTcfe5, 

5 T?tt. 3 fi© I D T 6 ~ 8 75«ii!tfi»|F.]fc» 



(2) 1WP6-2 0 4 7 8 1 

2 

oTE©£ftT£!t3, SEfcAAJB IDTS 
tttWlR (ATJffl) IDTtSnTV»«. Sfc, IDT 
6-8 ©Sffl*£«*ftW#jfc 1 0 *«B 

3 ttKJE|§£ff 2 F »tt*ffi«#fi^7 A )VZ X 

[0005] tu5t, ifi^, w&mmmy 4 
^©n]s§© i cit\z&?x> mmxmtsm i ccml 

t> au*©^< tfe-^s^ir tf* - ta*** en 

[0 0 0 6] 09* ft, H91'*Lfe3€ffi*te^2M 
^-KW^ffiS^^SSWfcfcSfc, HI OfcS 
ti5CIDT7©i*t*7a, 7bMSA*«(ai 
1]M) tU IDT 6, 8©E0i;ffl©«#«I6 at» 
8atS, tttfCflflMM 6 b tWimM 8 b t 

&, -en-en, E*s*±t»B)E3n&ft«*««i 1 

a, 1 lbllftSS^b, ffl**ifntf. Affl?j£¥ 
Hif*!! LfrL&#SE>, £©;Sj£T?fct. 

#>x^ >^7^ Wft<fc5©T#iK1feW£TU * 

[0007] ifc. Nil l 

5©=fc5t£. 2fl©£«ffi^»ttSS«7-f;I^«ft« 
Ufc2B*«»0#ttaiifafE7^;^C*l'iTt>, HtR 
©£ 5 (CSar 5 £ t fc «fc D ¥*Afflrt££5it5 t\ i 

*a©#«*»»ttSffi«£7>f;^0 I DT 1 6©»# 
5(7 Ml 6 a, 1 6bHB*»Aafll (tHrtW) tsntu 

3. i dt 1 6 (Dmwzuwznrz i dt i 7, is© 

17 a, 18 a*J7-^*ftK»«$nr* 
D, IMoiMlnb, 1 8b^\ tti^a (A7J 

S) O#ttaj|»7^M©IDT2 0, 21©-7j© 
Wil2 0a, 2 1ci\zmmmm^2 2a, 2 2h\Z 

&v mists nx»&. mtm ca*s) ©idt2o, 
2 1 ©«©##€« 2 0 b, 2 1 bttr-Aaffifcft 

ISntl^. fit, I DTI 9©W#*«19a, 

40 [0 0 0 8] t,#Ws#5, 2SgM^#ttHH^7^ 
1 5 I D T 1 6 ©tt#mfi 1 6 b ©A'XA*- 

i:, ffl*S (A*S) ffl#*S^»ttHffi?S7^^^© 
I DT 1 9©«#SS1 9 a0/tX/t-fc]iS2E»;*nT 

fe, ^>7 i ^>^7-1'^©fi$©avife^^T¥«S 

[0 0 0 9] ±EO«t5awa», HI 2KjSf«fcD# 
< © I D T S#*ffi^#tt«ffi»7 M fc*H 

50 gfflfe*7 ^M2 5 'J7l/^^ 2 6, 2 7 Fflfc, 
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3 

7f@fc© I DT 2 8~3 4j$*BB3ttT:fe9, IDT2 
8, 3 0, 3 2, 3 AfimWrnnfflZ 5fcJ;0, IDT 

2 9, 3 1, 3 3 ft<&ffi*£ffi 36CJ:0 *aHlC$R 

^©ftStfitJlKftD, flHRtt)WSTl/&D, 
[0 0 10] 5^1;, it, 64° Y- X LiNb 

0 3 s«sjE«s«tixTfflvs&*&fcB, wxm$k* 

[0 0 11] 
[0 0 12] 

[«a*#ft-rsfc*<o^a] i fcE*©$g»Pi 
tt, £E«afeRoaiiftaiii*fi«*iftit:»oT^ft<t 

fe3fi©IDT*«$nT*3D> ffiffiIDT*»*Hi» 
fe«^|S]t»oTSStCA*ffl I DTSfcttHHjffl I D 

irfax^ffl i DTStfM i dt©5^ ffifcfi© i 

DTS*f*fflI*, £lDT©E«3nTH3®*©* 

***tLT-»c»ttfcNpt, -£©tttdrr* i d 

T©ttffijWB*©a© I DT©ffiffifc*f LTSfcSnT 

[0 0 13] »*JB2tiB«©aKtt, ffiSSS 

±C>&< 1 1> 2|t©^«g}g#ttSiifJftS«««*«3 

SBKS^T. A#KRtfW#R©5'&4>fc<tt>-;£ 
©S©^ittt^#ffi3Mgg^\ fff*« 1 fcffi*©£ 

DTSWT3 I DTWAAffl*5itffflMt3nt^ 

[0 0 14] 

[ffffl] IfcftB 1 fciaft©SSWT?tt, fiftfi© I DT# 
Sffif5WC*V>T. f*S«Kl/TIDTS=««C» 
H-fcWfc, -*ft© I DT©&ffl3&«ffi©|fi© I DTOftffl 

for, iDT^«Mfc«¥«rr«ii*^TXifl*«« 

[0 0 15] »*«2tffi«©58ifiT?tt, AAS&tftfi 



(3) #W¥6-2 047 8 1 

4 

±mm %m i ©iesc©^© ± 5 nr* 

v>TA*lfctfffl#©4>fc< tfe-J§«t5^i5 
[0 0 16] 

[SMwM *5SM©^«WC^^ilWt- 

20 j 1 <pmmm 

m 1 s, *$sh©sb 1 ®mi&m\zfrfr& 3 

2 St- F3W£SM7 y ;i/^©*MiSS^-rHTfe 
1") ±K*^T, 1)71^^42, 4 3Mfc3fi©ID 

T4 4-4 6^alfil*^[;t^Ti^^nw 

3. IDT4 511 A*#KIim^fiij0IDT^*jSL 
TUS. 2f@©IDT4 4, 4 6tt, ftl^fll (A 

*» IDTfcl/OB^&n*. 
[0017] IDT44, 4 6TI1 -J»IDT4 4 
20 «t, ffi* © I D T 4 6 fc#LTtitfHJ&tE£T5«fc 5 C«§ 
J^SftT^S. IDT4 4CDff«g4 4a*«, #>f 
^ >7*74"^4 7 a(t£D3l#tti3nT£;D, IDT4 
6©ftCIU©tttt*ff4 6 at£#>7V >^7^4 7 
bT§l£ffl2tlTl>3. «DEr. »**S4 4b, 4 6b 

[0 0 18] Hl*»6W6^ttJ;5fc«i#*1i4 4 a 
£. I DT4 5©«#*ffi4 5 at©W©ffi«fc»U 
tttt«S4 5 a t##SS4 6 a t©K©!B*tt, US 

fflty^Titry^rssnTvis. «^T, id 

50 T44tIDT46 TIJ, ttffitf*ElE3ftT^<5. * 
fc, IDT4 4, 4 6fi, 7-X*fiS^LTit?IJi^ 
tt^na. ffioT, #>x^>^74'^4 7 a, 4 7b 
K»*n3«T4 8a, 4 8bPflfC£WT, 

nfcA*xttifl*)W&0Hi^n5. 

[0 0 19] b#t>, >^7-f-¥4 7 a, 4 7 

b*«Hi;*tE«snTv»*fc», #>5V>7"74'^ 

©fi$S^*©Atll^&¥iiftLfcffiS©#ttafflfe7 
(I10#I) fctt^TfrfcOffi^fc*. * 
fc, ***«©*ttaWS7^;^4lT?tt, IDT4 
40 4, 4 6 0M©«fl4 4b, 4 6blJ7-Xtt 

[0020] j;^t, **«^j©#ttas^7^;^4 
it?b, i DTogic^ga#>f^ yvv-i\-ft-& 

IDT 4 4, 4 6fflitSl4 4b, 4 6b|f&> 
50 ft^^->*»H-Tft5fiWfctlBKLT«.J:H*J, ^©* 
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5 

3£«/^->&2 & izr-xmmzmmtz z. t 

[0 0 2 1] %2<D$ffim 

m2u, as 2 o^m&wmmmm.? 4 M 5 

[0 0 2 2] ffcibti, A7j&0#ttM£7^;V^T 
», U71/i'^ 5 2, 5 3 B8»C 3 «CD I DT5 4-5 6 

2, 6 3WCIDT6 4~6 6*«E1ISnT^4. 

T, IDT 5 5, 6 5©«ffi5 5b, 6 5aM*«* 

[0 0 2 3] #£JiW0#*ffi$#tt£iIilfc7^*5 
ltt^Tfc, A#RT?tt. IDT54l:flTIDT 
5 6<DfcttWELmtStrC#V, H«tffl*afc*V»Ttt 
IDT64fc*fLTIDT6 6 ©ttffi*«Ete3ttTlr> 
So fot, Sf5 8a, 5 8 bUraiASnSATJR 
tWf 6 8 a, 6 8 bWeiR»3WSn5W*^¥«rft3 

[0 0 2 4] L#>f>, ST5 8a, 5 8 bRtWP 6 8 

a, 6 8b«t, *n-6tu Bi;«fc»«anT^*»: 

[0 0 2 5] Sfc, SBloSUtfifltlBIfiite, KHtt5*;t 

&», «#*ffi5 4b, 5 5 a, 5 6 b, 6 4 a, 6 5 

b, 6 6 at, 7-7,miiLt<Dffl<nmmiZ.m&tf>^ 

[0 0 2 6] 3SKJ:CD#*»#ttlSffl!lS7^ 

^as«rr*#&fctt, A#§^tfffl*§M/&L& 

T©#¥«Ht£#Antf.fcK "bo it>, !H2©§i»*j 

[0027] mfcms»fim;mtt%itibv$&m 

H3SrJH4«, -en-eft. ft*g£IE£fe&»ii&5&3 

Rxsm 4 ©*«j®#sw»ttSBig7 w s^t 

H 3 ©#ttgffi67 A )l$> 7 1 T 
3 fi© I D T 7 2 ~ 7 4 T 

aK&ntjtWiSftT^s. zm-m, wm©idt7 

2, 7 4©»#«I7 2 a, 7 4 aW#A# (til*) « 

*nx^5. iio*»jtBStiDT7 

2, 7 4ffl£A*«£Lfc»£AA£¥*fclN5;i£# 



6-2 0 4 7 8 1 

[0 0 2 8] **JtWT?tt, gl&tf£2 0!>£jtffl£|3| 
Ht, — #0 I D T 7 2 tMLTffiTj© I D T 7 4 ©ft 
« »#^ffi7 4ai:1»#^«7 3ai:©fW©lf7 5 1 
ft, UII7 2 ai|*S«7 3 atOHKOey^J; 

So 

[0 0 2 9] H4fcSf®4©^JfiW©#*ffiJ» 
#ttgffl«7^;l/^8 1TI1 IDT8 2, 8 4ffl#- 
# 0»#«ffi 8 2a, 84a t » ft^fffi^OWWtS 
8 2b, 84bC, ^5-Stt^8 5, 8 6/!)«Sft 
Tl>5. ^S-«Wf8 5tt, Wfl8 2bOIDT 
8 3«fc*>ott>ifiSUfc«ffiieA«fcDt), 3 St 1 If 

DT8 3#Jt^SnT^^nT^So 
T, ^3-tSjt8 5i, IDT8 3t©MOMIStt, 

I DT8 3 t##«tt8 4bi©W0MKt*l/<3n 

[0 0 3 0] foT, IDT8 20lftl82bOI 
DT8 3llIIf)i5ibfci«At, W#*ffi8 3b 
tOKOKIitt. ##*ffi8 4 b© I DT 8 3 Hlfeffi 
jgbfcWijfB t I DT 8 3 t©M©KIH«fc 0 t> 1 
^#£^tf&ftT^5£ite&5. fcT, IDT 8 
2©ffiffitt, I DT8 4 0&*It*fLT£ite£n-a> 
5. fcfe, I DT8 4©8N&*K8 4bti£tt£ftT^ 

[0 0 3 1] »4 0Sat«OJ:5t. ^3-«*»8 5 
&j&tfL?ZZ\tlZ£-jTb, S»1DT 8 2, 8 40 

S I DT©^«ISIltyj;5taH«-r5ili:^'T?**fc 
», #Aa*ftfi*-r5fc»tIDT8 2, 8 3Mft, 
H5 C*T«fc5t«S8 9, 8 9 TfflJ&S £ 

[0 0 3 2] ft*, ®ffiffi©»<5£:: 
5t, &t>££3£©»ttlSffl$©fc«Sji«©}iV>tJ; 
oT, IDT82tIDT84 ©tel@7^£&Kg^ £ 

«2S£ I DT0fiB©aiiSl!KJK3-&n«^5-«ffi 

[0 0 3 3] I DT©fcft^lP31tfcj£ll»#ttllBf 
ife7-YJt^t^T©%Mffl 

4. »6RtfS|7©j|Jfi«tt, IDTORfcjKfjffil/rS 

[0 0 3 4] H6 t^bfc#*W#ttaffi&7^;^ 
9im U 7^7:? 9 2, 9 3 rflt, 7ffl©IDT9 

4~i o ofim&mmfcm-fifam^Tmm-znT 

-tl/T, IDT94~100H, gffiSftfe^ft 
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7 

[0 0 3 5] V>S, IDT 9 4, 9 6, 9 8, 1 0 0£ 
A^ffl, IDT 9 5, 9 7, 9 9 SWA*IDTit 

§o ^©*^ fflft«©iDTe#tm-ra:t>'6A*n 

IDT 9 4, 9 6, 9 8, 1 0 Ofr&ftS I DTSfc* 

Vs5fi«©>f**«tfcL'T, £fliJ©IDT94, 9 6© 
ftffi^fli© I D T 9 8 , 1 0 0 OttffiC^LTSfeS 

[0036] {mR^tniimu, mimmmtmrn^ 

»5. ffcfcS, IDT96©ftffiii, IDT9 8©fi 

ffifc^bT. $ i ®^ffiwtisiiit^(;fiijcDW*tt9 

6 a, 9 8 a© I DT9 5 (^TSPflRIST ~ i: 
fc.k»)ftffi*»K(s3hTV».B. IDT 9 4, 9 6 

\t. «Stt9 4 a, 9 6 a«»*a»iRSnT*D, 

^11119 4 b, 9 6 b«7-x*&fcasa$nT 

mm\Z%m<D I DTTB, «WSffi9 8 a, 10 
0 a^I»K3nT*Q. «#*ffi9 8 b, 10 0b 
^7-X«&C8^SnTV^ 0 ioT, IDT94, 
9 6t, IDT98, lOOtlt 7-7ffiS^Lt 

[0 0 3 7] H7E*-r*MWttaffltt7*/l* 1 
Oim U 71^*9 2, 9 3Mt»6©*«l«lt|^ 
it7fl©IDT9 4-1 0 0*tSffi«e«*lRlKi»o 

$n-5IDT9 4, 9 6, 9 8, 1 0 0 H 6 ©SIM 

tLTfcmtlZ I DT©55, **l'(iBf§ I DT 

[0 0 3 8] tSfe*, IDT9 7S, IMl9 7a 
t, ^W#*S9 7 alcWBttfSWcWJf L£5«fc5 

tEB*nfc»#*S9 7 b, 9 7c fcsfrra. ## 

m*97b, 9 7cB, W?n> IDT9 5, 9 9© 
»tl9 5b, 9 9bH*aS8R3nTV55. £©* 
£\ IDT9 7tt2iJ>SJSnT^4fc», 2fS©IDT 
ibT*tBU fit, W^W&STl 12, 113IU 

[0 0 3 9] BI6Ktf07#59IS#&«fc'5fcIDT© 

[0 0 4 0] 3 St. SfM«fH«K:*V>Ttt. IDT© 

<fc*l«. ¥ffiftSn§ffl[C*3V>T»©IDT^, 7- 
5«0 I DTO-f >t!-^>^Ji«iS5»5n50T?, -f > 



(5) #1^6-2 0 4 7 8 1 

[0 0 4 1] 

mW<D®m H±©J;3t, *58Wt«tn«, ffift© 
I DTS^rT* I DTP, £ I DT©SBHStlT^§ 

f* I DT ©{»«©»© I DTCffiffiCMLTR 
* & ffl £ © < 1 1> £ Mr t § Z. t # 

[0042] St. s*ja2tta«©^Tts, 
^^>ft< tfe-^©s©#^a^#'i4afflssg^w* 

«*^©3M7Y;i^-m, 9&am-e\t\mfi 
^^^©^ttaffis^^^^ts^x, 

[0 0 4 3] SSt, flf&fll, 2fce*»5SKTftt. 

idt®«ihci*u w»mm'rzmm*7-zm 

&t«IW*J:5te*riELffSfc». IDTPfl^m^T 
a»« C t K «fc D » A«*£fiM-r 5 ' t*tT?**. 

[0ffi©ffi¥ftM 

[Hi] mi<Dmm<D&nmmmm&74M<?> 
a? [02] m2<Dnma&nmmm&mtiL7>our<?> 
[03] m<Dmtom<D&numm®m.7jw<i> 
[04] mAomnmv&nmmmmmyjwv 
[05] ms<Dwmv&nwm , mmwL7j)V9<D 

[06] ^6©5I^J©#*W#ttllS?$7^;^© 

40 [07] m7<DmMW<D&nm#&mm7>ov9<D 
[08] «©#«w#ttaB«7^;i/5'©-^j©-« 

H«iS^*-r«SM¥H0o 

[09] ^©#€ffi^PttSMS7^^©ffi©^J© 
««*3fi^*1-«iCK)¥ffi0o 

[010] H9C*Lfcimgfci5V>TAffl;&£¥*fc 
T2.^ffi©-^J^*T«SW¥ffi0o 

[0i i] «*©#«W#tt*Mfe7^;^©a^E 

ffi©W fc»0^»¥lBBI. 
50 [012] t¥*©#*W#ftHffife'7 4 )V9 ©$ 5 Si 
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